This paper takes advantage of the Taiwan Assessment of Student Achievement data set to empirically evaluate whether the test score differentials between pupils with immigrant and native mothers are substantial across subjects, grades and years. Our results show that there exist test score differentials between the two groups after controlling for the students' individual characteristics and family background. The Chinese, Maths and English subjects exhibit larger test score gaps relative to Science and Society. We also find that the academic gaps between native students and pupils with mothers from Southeast Asian countries tend to widen, while the students' performance is about the same as that for native students if their mothers are from mainland China, confirming that the language proficiency of immigrant mothers significantly affects pupils' learning. Our empirical results may suggest that remedial teaching (or an equivalent preferential policy) for the lower-grade pupils with immigrant mothers might be required to create a fair environment for learning, and such a policy should take the nationality of those foreign mothers into account.
Introduction
Since the late 1990s, the number of immigrant brides has been increasing rapidly in Taiwan. The prevalence of an increasing trend in international marriages has led to a growing number of children with immigrant mothers (the so-called "New-Taiwanese Offspring").
1 This phenomenon brings with it a new impact on education, culture, and lifestyle in Taiwanese society. According to "The Study on the Learning Performance of Immigrant Children in Taiwan", 2 it is reported that the academic performance of native and immigrant pupils over the various school subjects (e.g., mathematics, Chinese literature, science, society, etc.) does not clearly differ based on the subjective judgements of homeroom teachers.
3 Several news media, however, report that the pupils with immigrant mothers tend to be inferior to natives in terms of learning performance. 4 They argue that it is because the immigrant mothers may have difficulty following the curriculum, supervising the homework assignment, and communicating with school teachers. In sum, with an increasing number of immigrant spouses and their children, whether or not there exists a significant gap in terms of academic achievement between native and immigrant children has not been extensively explored. A systematic study which directly quantifies the test score differentials between the two groups of students is clearly needed.
There are three reasons to be concerned about the academic performance of immigrant children relative to the native ones. First of all, what role does the mother's nationality play in terms of the academic performance of pupils? This concerns the equity issue. If significant test score differentials exist -the only difference between the two groups of students is the country origin of their mothers (holding other factors constant) -it is justifiable for school authorities to allocate more resources to improve the disadvantaged minority. Secondly, the students with immigrant mothers have not yet received much attention from the Taiwanese government even though the aboriginal students are recognized as being relatively vulnerable in regard to school learning (Tsai & Chiu, 1993) . Hence, the existing preferential policy aims to help the aboriginal students such as by offering different types of scholarships, financial aid, free meals and tutoring services. 5 However, there is only a very limited number of preferential policies that focus on the group of "New-Taiwanese Offspring" except for one just recently issued. 6 If the "New-Taiwanese Offspring" were found to be less advantaged compared to the local students in terms of learning performance, this study may provide a sound basis for future policy design in regard to re-allocating resources to pupils with immigrant mothers. Finally, previous studies have shown that students who do not succeed in learning may have a tendency to cause social problems such as fighting or taking drugs (Diego, Field, & Sanders, 2003; Jensen, 1997; Sutherland & Shepherd, 2001 ). If we can identify a group of students who do not perform as well as others systematically, some adequate remedies or aid will be required to put a stop to the students' negative behaviour. All in all, a good understanding of the academic achievement of the children with immigrant mothers is both important and urgent.
To the best of our knowledge, there are very few studies that quantitatively examine the academic achievements of "New-Taiwanese Offspring" and compare them to the native students directly through test scores. This paper contributes to the literature by comparing the academic achievements of pupils with immigrant mothers with those of native mothers in Taiwan, after considering different subjects, grades and time trends. The Taiwan Assessment of Student Achievement database provides an excellent opportunity to study the performance of these two groups. This data set consists of a rich variety of variables on student characteristics, their family background, and test scores for various subjects in their different grades over the period from 2005 to 2007. It allows us to analyse the test score gaps across different subjects and grades as well as the time trend. Specifically, we investigate the following questions in this article: Is there a gap in terms of academic performance between these two groups of children? Does the gap in academic performance between these two groups of children matter across various subjects (e.g., Mathematics, English, Chinese Literature, Science and Society) if at all? How would the gap change as the children grow up? Will the two broad classes of foreign spouses (i.e., Southeast Asian and those from mainland China) have similar or different impacts on children's academic performance since the nationality of immigrant mothers may matter? That is, we extensively evaluate the learning gaps between pupils with immigrant and native mothers, including the gaps across different grades, subjects and time spans.
It is worth noting that our work differs from previous studies which concentrate on comparing the learning of immigrant (either first or second generation) and native children in several respects. First, unlike the literature on the first-generation children vs. their native counterparts (e.g., Kao & Tienda, 1995; Schnepf, 2004; Schwartz & Stiefel, 2006) , the "New-Taiwanese Offspring" did not move to Taiwan from foreign countries. Instead, the pupils in our analysis were all born in the same country (i.e., in Taiwan). The key feature is that the mothers of the "New-Taiwanese Offspring" are immigrants from overseas countries (mainly Southeast Asian countries and mainland China) other than Taiwan. Second, the "New-Taiwanese Offspring" can be regarded as second-generation children since their mothers moved to Taiwan from other countries (e.g., Cohen & Haberfeld, 2003; Portes & Rumbaut, 2001 ). However, they are distinct from typical second-generation kids in that their fathers are native Taiwanese. In fact, it is usually the case that only the mothers of the "New-Taiwanese Offspring" are immigrants in their family. 7 In sum, the particular feature of our study stems from marriage-based immigration rather than other types of immigration such as that of an economic (e.g., investment) or political nature. 8 The remainder of this paper is organized as follows. The next section provides a background introduction to the foreign spouses in Taiwan. Section 3 outlines the theoretical justification of the academic performance differentials between immigrant and native-born students. Section 4 describes the data and econometric methodology utilized in the empirical evaluation. Section 5 presents and discusses our empirical results. The final section concludes.
Background information on the foreign spouses in Taiwan
Taiwan, also known as Formosa (meaning "Beautiful" in Portuguese), is an island situated in East Asia in the Western Pacific Ocean and located off the south-eastern coast of mainland China. The population in Taiwan was estimated in 2010 to be 23 million, where 86% are descendants of early Han Chinese immigrants known as "benshengren" in Chinese or "native Taiwanese" in English, 12% of the population are known as "waishengren" in Chinese who (or whose ancestors) immigrated from mainland China after the Chinese Civil War with the Kuomintang (KMT) government, and the other 2% of Taiwan's population, numbering about 458,000, are listed as Taiwanese aborigines. Standard Mandarin is officially recognized by the government of the Republic of China (ROC) as the national language and is spoken by the vast majority of residents.
9 According to the statistical information provided by the Department of Statistics, Ministry of Interior in Taiwan, immigrant brides accounted for about 1.30% of Taiwan's population in 2009, which was slightly less than the proportion of Taiwanese aborigines.
In 1949, the ROC government lost mainland China in the Chinese Civil War to the Communist Party of China and resettled its government on Taiwan. During 1949 to 1987, contacts between mainland China and Taiwan were very restricted and thus limited due to there being no official channel for the two sides to gain access to each other. In 1987, the Taiwanese government allowed trips to the mainland for visiting relatives, but social problems arose such as those related to bigamy and inheritance issues. Therefore, in 1992, the Taiwanese government enacted a law referred to as the "Act Governing Relations between the People of the Taiwan Area and the Mainland Area" so that a spouse of mainland Chinese nationality could have the right to reside or settle in Taiwan. Hence, since the late 1990s, the number of immigrant brides has been increasing rapidly in Taiwan. The proportion of immigrant brides accounted for 14.1% of married couples overall in 1998 and this ratio rose even higher to 28.4% in 2003.
10 When we examine this phenomenon of immigrant brides by looking at those coming from mainland China alone, we observe a similar trend to that for the foreign brides as a whole. The ratio of "China brides" to total brides peaked at 18.5% in 2003 (see Figure 1 ). Since the increasing numbers of foreign spouses (mostly foreign wives) gave rise to social problems such as fake marriages, in 2004 the Taiwanese government enacted a law to interview the future brides before granting them approval to get married. It is apparent that there has since been a sharp decline in China brides, with the ratio having fallen to 8% in 2004. However, in 2004 the number of foreign female spouses from other countries (mainly countries in Southeast Asia) did not decrease significantly. After 2003, the ratio of immigrant brides was slightly above 12% although it did fluctuate slightly. In 2009, it can be observed that the foreign brides accounted for 16% of all brides, which was nevertheless a sizable proportion among the newly-married couples. One of the reasons for the prevalence of marrying foreign brides may be due to the traditional concept of passing on family names. Since some Taiwanese males have not been able to find appropriate females to continue the next generation, they have turned to marrying females from foreign countries, especially from Southeast Asia or mainland China (Su, 2006) . In addition, the transnational marriages happen frequently when some Taiwanese men consider themselves to be at a disadvantage in finding Taiwanese wives.
The prevalence of an increasing trend in international marriages has led to a growing number of children with immigrant mothers. A report compiled by the Department of Household Registration, Ministry of Interior in Taiwan reveals that "New-Taiwanese Offspring" accounted for around 5.12% of total newborns in 1998, and the ratio increased to 13.37% in 2003, while the ratio declined to 8.86% in 2009 (see Figure 2) . We note that the trend is consistent with the rising ratio of immigrant brides as shown in Figure 1 . It is also interesting to observe that the ratio of immigrant brides coming from mainland China is higher than that for other countries, but the children with mothers from mainland China are fewer than those with mothers from other countries (Chuang, Hsieh, & Lin, 2010) .
Based on the Compulsory School Attendance Regulation in Taiwan, it is mandatory for children to receive primary education at the age of six or seven. Only 1.39% of the children in elementary schools during the school year in 2003 had immigrant mothers, but the proportion increased dramatically to 5.19% during the 2007 academic year (see Figure 3) .
11 Figure 3 also exhibits the trend for pupils in junior high schools, indicating that the ratio was 0.36% during the 2003 school year, and increased to 1.33% during the 2007 school year. With increases in both foreign spouses and their children, there will definitely be an impact on many dimensions in Taiwanese society and the government is facing a critical challenge to set up related policies in regard to education, fertility, insurance, the labour force, and so on. 
Theoretical arguments
Prior studies on immigrant education have offered a variety of explanations for differences in performance between immigrant and native-born students. The classic view argues that there should not be any differences in academic performance between the two groups. It is likely that there exists an academic gap between the children from immigrant and nativeborn families, and the children from immigrant families may start out behind their peers with native-born parents. However, these children of immigrants catch up through the process of socialization and adaptation. The academic performance of immigrant students may be even better than that of native-born students (Glick, 2010; Schwartz & Stiefel, 2006) . 12 By contrast, an alternative view indicates that the progress through formal institutions may be hindered by existing disadvantages associated with positions, such as racial/ethnic hierarchy. According to this view, the children from immigrant families with historically disadvantaged positions may hardly catch up with their native-born peers. This is known as the "segmented" or "divergent" assimilation perspective, suggesting that children of immigrants are deeply affected by their immigrant parents' socio-backgrounds (Fernandez-Kelly & Schauffler, 1994; Jain & Belsky, 1997; Leidy, Parke, Cladis, Coltrane, & Duffy, 2009; Portes & Zhou, 1993; Rumbaut, 1997) .
Regarding the first point of view, there are some reasons that explain why these children of immigrants could catch up with the native ones. The first reason is in regard to the parents' attitude. Some researchers have found that immigrant parents' positive attitudes toward education as well as the support and encouragement provided for their children can explain the immigrant children's success in academic performance, particularly in the United States (Waters, 1999) . The second reason is that the immigrant parents often possess a strong work ethic and value system, which can translate into academic successes among their children despite their, on average, relatively disadvantaged socio-economic backgrounds (e.g., Caplan, Whitmore, & Choy, 1989; Gibson, 1998; Kao & Tienda, 1995; Portes & Rumbaut, 2001 ). For example, immigrant children's relative successes may be even greater in schools with largely poor and non-white native-born students, such as those in New York City (Conger, Schwartz, & Stiefel, 2007) .
As for the argument that the children from immigrant families may perform worse than the native-born ones, the limited language proficiency may be the primary reason why the children from immigrant families, including first and second generation children, perform worse than native-born students (Cosden, Zimmer, Reyes, & del Rosario Gutierrez, 1995; Rosenthal, Baker, & Ginsburg, 1983) . The differentials in academic performance will arise not only in literacy and language arts, but also in other school subjects such as maths (Bleakley & Chin, 2004) . Meanwhile, the lack of language proficiency in immigrant parents may also cause them to be less involved in their children's schooling (Kao & Tienda, 1995) . The support of family resources is also a crucial factor that influences academic performance between immigrant families and native-born ones. Most immigrants have disadvantaged socio-economic positions, and even worse, this position will generally hold for at least two generations (Van Amersfoort, 1974) . Furthermore, in comparison with parents whose backgrounds more closely resemble the teachers', parents with less-advantaged backgrounds are not perceived as having the common interest or mutual understanding by the teachers (Lareau, 1989) , which may hamper the communication and interaction between immigrant parents and teachers of their children. Lastly, the legal status of immigrants and their parents serves as an alternative explanation in the literature. For instance, the foreign-born students may stay in the US as green card holders, temporary residents, or they may maintain an uncertain legal status. Therefore, different types of legal status may induce different direct as well as indirect impacts on performance through mobility, earnings, accessibility to complementary services, or other channels (Schwartz & Stiefel, 2006) . Some factors contribute to the academic performance of immigrant children compared to that of their native-born counterparts while the effect may be indeterminate. In particular, the native-born may differ from the foreign-born in terms of the health or disability characteristics that affect the pupils' academic performance. Several studies show that the immigrants are healthier than the native-born, while others suggest the opposite (Capps, Fix, Ost, Reardon-Anderson, & Passel, 2004; Harker, 2001; Hernandez & Charney, 1998; Kao, 1999) . The prior academic experiences of immigrant children in their home country may also affect their academic performance. Taking the US immigrants as an example, those from countries with highly developed comprehensive educational systems such as Russia and other Eastern European countries may perform better than the native-born pupils. In contrast, immigrants from countries with less rigorous and comprehensive educational systems such as Mexico or the Dominican Republic may perform worse than the US native-born pupils.
In this study, we concentrate on a comparison between second-generation and native pupils in Taiwan, where all pupils are born in Taiwan but the mothers of secondgeneration children move to Taiwan on a basis of intermarriage. As pointed out in Section 1, the so-called "New-Taiwanese Offspring" can be dubbed second-generation students, for their mothers are immigrants. Given the fact that the children from immigrant families in Taiwan are generally less advantaged in terms of family background and social status (which will be shown in Section 4), we expect that the native-born students will tend to perform better than second-generation students in terms of academic achievement. This can be justified by previous studies that found that the disadvantageous language proficiency of the foreign spouses (mainly the pupils' mothers) contributes to the inferior performance of the second-generation students (Cosden et al., 1995; Kao & Tienda, 1995; Rong & Grant, 1992; Rosenthal et al., 1983) , that the parents' disadvantaged socioeconomic positions may carry over to the next generations (Van Amersfoort, 1974) , and that the lack of common interest or mutual understanding between school teachers and parents may hamper the learning of the "New-Taiwanese Offspring" (Lareau, 1989) . In addition, the foreign brides in Taiwan can be roughly grouped into mainland China and Southeast Asian brides based on their country of origin, where Mandarin is the common language shared by both sides of the Taiwan Strait. Therefore, the pupils with mothers from mainland China may be at an advantage in terms of academic achievement compared with those with mothers from Southeast Asian countries. In what follows, we perform an empirical analysis to assess and verify the validity of these arguments in several respects (i.e., by subjects, grades and time trends) using a large systematic data set rather than conducting a small-scale qualitative study.
Data and estimation strategy Data description
The data utilized in this paper are taken from the Taiwan Assessment of Student Achievement (TASA) -compiled by the National Academy for Educational Research Preparatory Office which was commissioned to investigate the elementary school and high school students' achievement by the Ministry of Education in Taiwan. 13 The TASA data set is designed to provide a qualifications assessment service by collecting the source data in each county in Taiwan (i.e., there are 23 counties in total). The information that evaluates the learning situation of students can be used by the county municipal government to formulate a remedial teaching policy. In addition, there are several existing international data sets on students' achievement, 14 while such types of data focusing on elementary and high school students in Taiwan are relatively scarce. Therefore, TASA is devoted to building upon an internationally comparable data base to make it easy to compare the students' academic achievements in other countries, and to understand the special features of the Taiwanese education system. In particular, TASA includes three waves (i.e., 2005, 2006 and 2007 survey years) and students' test scores for five school subjects (Chinese Literature, Mathematics, English, Science and Society). Furthermore, there are five grades in our data set, including the 4th, 6th, 8th and 11th grades. 15 A multistage stratified sampling method is adopted for TASA to survey implementation. The first stage is to determine the schools by a proportionate stratification on the basis of the county and city level, villages' and towns' population density, and the school scales (i.e., three strata). In the second stage, a simple random sampling is then adopted to choose students among the schools determined in the first stage. The students are asked to take the exam on only two school subjects (e.g., Maths and Society or Maths and Chinese, and so on), so the sample size is different for each subject. TASA interviewers not only test the academic performance in the classroom under a standardized condition, but also collect students' background information (including personal and family background). Because the share of the children with immigrant mothers is very limited in high school, we therefore use the data from the two grades (4th and 6th) in elementary school for our study purposes. 16 The data, unfortunately, do not allow us to use the panel data structure to control for individual heterogeneity by following the same children from the 4th to the 6th grade. Thereby, we shall observe that the sample sizes are different across year, grade and subject.
The descriptions of the variables are listed in Table 1 . The test score (dependent variable) is constructed by computing the number of questions answered correctly in each exam and transforming it into a 1-100 scale for interpretation purposes, for example, a score of 80 corresponds to answering 40 questions correctly out of a total of 50 questions. The mother's nationality is a dummy variable, where zero is coded to indicate a student's mother being Taiwanese and 1 represents an immigrant mother. For marital status, 1 indicates the parents are married and living together while for others the variable is zero. The sibling variable refers to the number of a pupil's brothers and sisters. Gender is controlled as well since males and females inherit different personality traits and may act very differently under social norms. The gender differential in terms of academic achievement has been found in previous studies, for example, Stumpf and Stanley (1996) , Nowell and Hedges (1998) and Penner and Paret (2008) . We also classify the parents' education level into eight categories (e.g., high (2005, 2006) The seven types of parental education level include no education, elementary school, junior high school, senior high school, college, masters, and doctoral degree. Parents' education level (2007) The seven types of parental education level include no education, elementary school, junior high school, senior high school, junior college, college, and masters. Parents' occupation (2005, 2006) The eight types of parental occupation include agriculture, industry, business, government employee, military, teacher, professional, and others. Parents' occupation (2007) The nine types of parental occupation include senator or minister, professional or CEO, manager or the leader of government offices, team leader or government officer, technical staff, office worker, agroforestry, non-technical staff, and others. school, college, master's, and so on) and the parents' occupation into nine types (e.g., technical staff, office worker, agroforestry, and so on).
17 Data summary Table 2 lists the proportion of pupils with immigrant and native mothers as well as the corresponding test scores across grade, subject and year. The ratios for the students with Figure 2 . 18 In regard to the test scores, Table 2 shows that the mother's nationality does matter. Pupils with native mothers seem to outperform those with immigrant mothers in all cases, while the difference may be mild in Science and Society.
The parents' educational level and the marital status between the two groups of pupils are shown in Table 3 . We observe that parents' (both mothers' and fathers') years of schooling for native students are apparently higher than those of the new Taiwanese offspring. Fathers' years of schooling exceeds the mothers' counterpart, there being no exception for native pupils. However, immigrant mothers have more years of schooling than their spouses in several cases. The ratio of parents that are married and living together is also reported in Table 3 , showing that the parents of native students exhibit a tendency to live together. The phenomenon that immigrant mothers reveal a higher divorce rate than native mothers is in accordance with a report by the Ministry of Interior in 2007. 19 Due to the fact that we have three years, two grades and five school subjects, it is hard to show the details of the summary statistics one by one. We take the data from the 4th grade Chinese in 2007 as an example, where the ratio of immigrant mothers is about 5%. Table 4 indicates that the proportions of fathers with an education level including a college and master's degree (22.87% and 9.79%) for native pupils are clearly higher than those for the new Taiwanese offspring (16.56% and 6.62%). In addition, the data exhibit the fathers' occupational differences between the two groups of pupils. The ratios for being "team leader or government officer" or "professionals or CEOs" among the native students' fathers (18.45% and 20.13%) is higher than that for the new Taiwanese offspring (13.25% and 15.23%). As for the education level, the ratio of having either a college or master's degree among native mothers (24.51% and 5.33%) is higher than that among the immigrant ones (18.54% and 3.31%). In sum, the students with immigrant mothers generally have a relatively disadvantaged socio-economic background in terms of the parents' occupation and education level. We further classify the immigrant mothers' nationality into either mainland China or Southeast Asian countries in the last four columns. It is observed that, compared to native parents, the parents of new Taiwanese offspring tend to have a lower proportion of higher education and to hold a position that is non-technical or in agroforestry, which is particularly remarkable for families with Southeast Asian mothers. It is also noted that the couples with wives from Southeast Asia are more likely to work in agroforestry compared to other families.
Model specification
We estimate two sets of regression models. The first set of regression models evaluates the academic performance between the students with immigrant and native mothers. We distinguish the native mothers from the foreign brides (including immigrants from Southeast Asia and mainland China) by including a dummy variable in the following linear regression:
where the dependent variable Testscore i denotes the test score in each subject. Recall that the test score has been transformed to a 1 -100 scale for interpretation purposes. I i is the dummy variable for the mothers' nationality with Taiwanese mothers being the reference group. D i is a vector of variables capturing the student's individual characteristics and family status such as gender, number of siblings, the parents' status (married and living together or not). S i is a vector of variables capturing the student's socio-economic background such as the parents' education level and occupation. The g's are parameters to 
where the a's are parameters and n i denotes the error term.
Empirical results
Since many regressions are performed across different grades, subjects and years, once again we take the estimation results based on the 4th grade Chinese in 2007 as an example to illustrate the preliminary findings. 20 Table 5 indicates that, relative to native mothers, the pupils with immigrant mothers receive significantly lower 4th grade Chinese test scores in 2007 under different model specifications (Models 1 -6). In addition, parents that live together, female pupils and fewer siblings are positively associated with students' Chinese test scores. Parents with higher education levels tend to result in higher test scores of pupils. Parents' jobs including being a manager, the leader of a government office and an office worker are also highly correlated with the children's test performance.
When more control variables are included in the regressions (Models 1-3 and Models 4-6 in Table 5 ), it can clearly be seen that the test score differentials due to the mothers' nationality start to shrink, for example, they fall from 2 6.6340 to 2 4.0549 in the columns of native vs. immigrant mothers and from 2 2.3096 to 2 1.2096 for mainland China mothers, and from 2 11.2547 to 2 7.2670 for Southeast Asian mothers. This finding is consistent with previous studies (Cook & Evans, 2000; Fryer & Levitt, 2004 , which claim that the gaps between the two groups are reduced when we take the family socio-economic status into consideration. Table 6 reports the marginal effect of the mothers' nationality (i.e., the coefficient of the mother nationality dummies) on the pupils' test scores based on Equations (1) and (2). 21 It is observed that there do exist score differentials between pupils with immigrant (in terms of mainland China and Southeast Asia origins as a whole) and native mothers after controlling students' individual characteristics and family background (see Model A in Table 6 ). The negative and significant coefficients suggest that the native students perform better than the new Taiwanese offspring in terms of test scores. We further split the immigrant mothers' nationality into mainland China and Southeast Asian countries. Model C in Table 6 reveals that academic gaps between native students and pupils with mothers moving from Southeast Asian countries tend to become larger. However, with mothers coming from mainland China, the students' performance is at about the same level as that of the native students (see Model B). This finding shows that for new Taiwanese offspring whose mothers emigrated from China, the potential disadvantage in terms of learning can be drastically alleviated because mothers from mainland China speak a similar language to native Taiwanese mothers and take advantage of interacting with teachers to help the children to study in school.
22
The main finding in this paper is thus along the lines of previous studies in that pupils of immigrants are influenced deeply by their disadvantaged parents (e.g., Fernandez-Kelly & Schauffler, 1994; Jain & Belsky, 1997; Leidy et al., 2009 ). When classifying immigrant Notes: Standard errors are in parentheses. *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. team leader or government officer 3.7538 *** 3.7009 *** mothers into mainland China and Southeast Asian countries based on their mother tongue, children with Southeast Asian mothers reveal a significant learning gap, while this is not the case for foreign spouses from mainland China. This emphasizes how important a role the language factor plays in the academic performance of the "New-Taiwanese Offspring". Our results are associated with the arguments in the literature that the disadvantageous language proficiency of the foreign spouses is likely to affect the Table 5 . Similarly, Models B and C are obtained based on Model 6 in Table 5 . Standard errors are in parentheses. *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.
performance of the second-generation students (Cosden et al., 1995; Kao & Tienda, 1995; Lareau, 1989; Rong & Grant, 1992; Rosenthal et al., 1983; Van Amersfoort, 1974) . As mentioned in the Introduction section, the launching of a recent policy by the Taiwanese government entitles the new Taiwanese offspring to enjoy the privilege of entering a public kindergarten, which is financed by the government and is considered to be better quality. However, this policy does not distinguish the mother's nationality in the case of the new Taiwanese offspring. Our empirical findings may suggest that the decision maker should focus on pupils with mothers from Southeast Asia in a future preferential policy rather than on students with mothers from mainland China.
When we consider the performance of students in different grades (i.e., by comparing the 4th grade with the 6th grade in 2006 or 2007), 23 we find that the gaps in the test scores between the two groups do not get worse as the children grow. For example, the score differential for 4th grade English in 2006 is 2 3.6246, which is significant at the 1% level, while the gap (with an insignificant value of 2 1.3310) in the test scores between the two groups disappears for the 6th grade in the same year. We also observe a similar trend for Chinese, English, Maths, and Science, but not for Society. This is the case if we look at the results which distinguish the mothers' nationality in Models 2 and 3 in Table 6 . The gaps tend to be alleviated compared to the 4th grade and the 6th grade in the same year. In particular, pupils with mothers from mainland China perform slightly better than native students in several cases, for example, English in 2006 and Maths in 2007. Regarding the Southeast Asian mothers, we consistently find no better performance by their children than in the case of the native ones.
It is worth noting that (Coleman et al. 1966 ) and Levitt (2004, 2006) find that the academic gap between black and white students widens as the pupils grow up, while we obtain a narrowing academic gap between the native students and pupils with immigrant mothers. Krueger and Whitmore (2001) and Phillips, Crouse, and Ralph (1998) attribute the widening discrepancy to the poor school quality of black pupils. However, according to our data set, the two groups of pupils account for about the same proportion in each elementary school in Taiwan. Therefore, there is no evidence of native students entering exclusive schools -suggesting that there might be an assimilation effect between the two groups of pupils. Several studies (e.g., Baron, Tom, & Cooper, 1985; Dusek, 1975; Ferguson, 2003; Lightfoot, 1978) also argue that the black pupils may suffer from discrimination in schools or may receive a lower expectation from their school teachers, which might lead to an increasing performance differential. In Taiwan, racial discrimination is not a prevailing issue. School teachers in Taiwan generally treat all students in the same way -especially when native students and new Taiwanese offspring cannot be clearly distinguished from their appearance (Chen, Yang, Li, He, & Lan, 2007) . Even though in this study we find a declining trend of test score gaps in elementary schools, more data covering a longer period of time may be needed to examine whether the trend still holds in middle and high schools.
In regard to different school subjects, significant test score differentials can be found between the children of immigrant and native mothers in most courses (see Model A in Table 6 ). This finding is along the lines of that found in the previous studies (e.g., Campbell, Hombo, & Mazzeo, 2000; Neal, 2005) , which show that there exist substantial differences between black and white pupils by school subjects such as maths and reading. More specifically, Model A in Table 6 indicates that the gaps in the pupils' 4th grade are all consistently significant across subjects. It also reveals that the gaps for Chinese, English and Maths are larger than those for Science and Society in most situations. The gaps in Science disappear in the 6th grade while this is not the case in Society. In Models B and C, the pupils with Southeast Asian mothers tend to perform badly in Chinese, English and Maths relative to native students, while this is not the case for children with mothers coming from mainland China. One of the possible causes is that the Southeast Asian mothers find it hard to preview/review the class materials due to the language deficiency and/or to communicate with school teachers to improve the learning of their children (Lareau, 1989) . As for the mothers from Mainland China, it is much easier for them to communicate with school teachers and thus their children can benefit from the learning process. The lessons based on our finding suggest that (1) the pupils with mothers from China perform as well as the native ones, and (2) the school or government authorities may provide remedial education to pupils with mothers from Southeast Asiaby especially focusing on the Chinese, English and Maths subjects. When inspecting the trend in the gaps over time, it is observed that the gaps for two groups do not change drastically in our sample period. Some exceptions include the 6th grade Maths in 2006 (2 2.7776 at the 5% level) becoming insignificant in 2007 (2 2.5076) and the 6th grade English in 2006 (2 1.3310) turning to be significant in the 2007 (2 2.9903 at the 5% level) counterpart. We note that previous studies conclude that the gaps may decline over time (e.g., Grissmer, Flanagan, & Williamson, 1998; Humphreys, 1988) . Nevertheless, a further study that extends the period of time under study is needed to explore the trend.
In addition to the regression analysis, we also perform the analysis of variance (ANOVA), which is a widely-applied statistical test of whether or not the means (test scores in our context) of several groups are equal.
24 Table 7 shows the separate ANOVA result based on five subjects, two grades and three years. We are not able to compare multivariate (population) means of several groups by implementing multivariate analysis of variance (MANOVA) since our data set does not provide the required information, for example, Chinese, English and Maths test scores for a 6th grade student in 2007 (see also the Data description subsection). Table 7 reveals that the pupils with native mothers outperform those with immigrant mothers in most cases. Furthermore, we separate the immigrant mothers' nationalities into mainland China and Southeast Asian countries. It is clear to see that the pupils with Southeast Asian mothers perform significantly worse than the native-born kids. Nevertheless, the test scores of pupils with Mainland China mothers do not make a significant difference compared to native counterparts in most occasions. All in all, these findings based on ANOVA confirm our empirical results in terms of multiple regression models.
Conclusion
International marriages have increased rapidly in Taiwan in the past decade, and have been accompanied by the increasing number of births of so-called "New Taiwanese Offspring". However, there is a lack of systematic/quantitative research in terms of comparing the academic performance of these new Taiwanese offspring with that of native students even though some news reports or small-scale studies point out the disadvantages that pupils with immigrant mothers face when learning. It could be the ignorance regarding this issue that has resulted in the Taiwanese government proposing very limited preferential policies that target these pupils. This study takes advantage of the Taiwan Assessment of Student Achievement data established by the National Academy for Educational Research Preparatory Office in Taiwan to empirically assess whether or not there is a (standardized) test score differential between the two groups of students in elementary schools. In particular, we are also able to examine whether the gaps prevail by subject, grade and year. We further separate the nationalities of foreign spouses into mainland China and Southeast Asia since mothers from mainland China literally use the same language as native mothers in Taiwan.
Our empirical results first show that the test score gaps tend to shrink as more socio-economic background variables are controlled in the regression models. We also show that there do exist score differentials between pupils with immigrant and native mothers after controlling for the students' individual characteristics and family background. This finding necessitates an adequate policy to help out the disadvantaged students with mothers from overseas. When considering the language similarity between native mothers and those from mainland China, the potential disadvantage in learning has been drastically alleviated, while the academic gaps between native students and pupils with mothers moving from Southeast Asia countries tend to widen. We emphasize that the language disadvantage of mothers (especially for those from Southeast Asia) may weaken the effective communication with school teachers and in turn hamper the learning of their children. The language or communication problems can be improved by providing suitable Chinese language training programmes for mothers from Southeast Asia.
The difficulties that the pupils and their foreign mothers may also face include the following: the families with foreign mothers tend to receive less (domestically) external cultural stimulation, and the lack of social capital of immigrant mothers hampers the interpersonal relationships of their children in school. These factors are along the lines of previous studies in that pupils of immigrant mothers may perform worse than those of native mothers (e.g., Cosden et al., 1995; Fernandez-Kelly & Schauffler, 1994; Jain & Belsky, 1997; Kao & Tienda, 1995; Lareau, 1989; Leidy et al., 2009; Rong & Grant, 1992; Rosenthal et al., 1983; Van Amersfoort, 1974) . The point is that the ineffective learning of pupils with immigrant mothers does not pertain to the pupils themselves, but can be attributed to their feeling that they are not treated in a "seems fair" environment. Therefore, some policies should be adopted to reduce the degree of unfairness. Here we suggest that launching a preferential policy for pupils only with Southeast Asian mothers rather than with mainland China mothers would be appropriate, especially when budgets/ resources are limited.
For students in the same year, the gaps in the test scores between the two groups are more pronounced in the lower grades. For example, the score differential of the 4th grade English in 2006 is significant, while the gap disappears for the 6th grade in the same year. In regard to different school subjects, significant test score differentials are found between the children with immigrant and native mothers for most courses. It is worth noting that the pupils with Southeast Asian mothers tend to perform badly in three subjects -Chinese, English and Maths -relative to native students. This further implies that remedial teaching for the lower-grade (say, 4th grade) pupils with Southeast Asian mothers might be required to focus on the three subjects. We have to mention that, as discussed in the previous section, in addition to the mother's nationality, family economic factors play an essential role in shrinking the gaps as well.
It is still unclear whether there is a significant academic performance differential between native students and pupils with immigrant mothers in the middle and high schools. Will the gaps then decline or widen? How do decision-makers design a sophisticated policy to remove the learning obstacles for the students? We shall leave those topics to future research. results available upon request from the authors. 21. Since our main interest in this article is to explore whether immigrant mothers matter in regard to pupils' academic achievement, Table 6 displays only the coefficients on the nationalities of the mothers dummies. For example, the coefficient 2 4.0549 (Model 3 in Table 5 ) also appears at the 4th grade Chinese in 2007 (Model A in Table 6 ). The full set of estimation results is available from the authors upon request. 22. We note that this main finding is quite stable in the sense that the pooled model across years gives rise to very similar results. 23. There is no way of making a comparison in 2005 due to the fact that our data are available only for the 6th grade in 2005. We face the same data limitation in the case of Society, where only 6th grade data in both 2006 and 2007 are obtained. 24. We are grateful to an anonymous referee for directing us to implement the ANOVA analysis.
